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【Abstract】 
There are previous studies that have conducted analysis on the decision-making process of 
foreign direct investment (FDI). However there are no studies conducted on the impact of 
various environmental performance indicators on FDI decisions. This paper uses an 
econometric approach in order to understand the relationship between Japanese firms FDI 
decision-making process and their environmental performance. It studies a range of industries 
and categorizes them into dirty and non-dirty industries. The time period observed was 1999, 
which was after the Earth Summit where Japanese firms have become more aware of global 
environmental issues. A number of environmental indicators were used to assess the 
environmental performance ranging from the management of CO2 emission to the disclosure 
of information concerning environment activities. The results showed that firms with a high 
standard of environmental performance have a tendency to undertake FDI. This could lead to 
the possibility of the environmental performance standard of these companies being 
transferred with their overseas investment. This is under the assumption that the parent 
company’s environmental performance has a public nature and it is acknowledged by the 
company that the experience of operating under a strict environmental regulation has improved 
its efficiency and competitiveness and any liabilities due to environmental problems could be 
extremely damaging. 
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1. Introduction 
Theoretical studies on a firm’s environmental performance and its relationship with FDI 
decision-making suggests that firms that have high environmental performance may have better 
access to finance, better technology for pollution prevention and energy efficiency, 
differentiation in the products and better corporate image held by consumers and citizens, which 
will improve their competitiveness (Esty and Gentry, 1997; Gentry, 2000; Jenkins, 1999; 
Nishimura, 2000; Porter and van der Linde, 1995; Yamaguchi, 1991). This is also explained in a 
number of empirical studies (Dasgupta et al., 1997; Ecobusiness, 1997; Esty and Gentry, 1997; 
Export-Import Bank of the United States, 1995; Porter and van der Linde, 1995; Sheridan, 
1992). To have an advantage such as high environmental performance, may act as an ownership 
specific advantage and encourage firms in determining FDI. There are empirical studies 
concerning how FDI is determined by the ownership specific advantages (Dunning, 1981; 
Dunning, 1996; Caves, 1974; Grubaugh, 1987; Gupta, 1983).  
There are also a number of theories on environmental performance of FDI firms. For example, 
as Schmidheiny and Gentry (1997) point out, the FDI firms will be using technology of a global 
standard and be subject of higher visibility and liability, which would encourage them to 
actively improve their environmental performance. This has been supported by a number of 
empirical studies (Eskeland and Harrison, 1997; Gentry, 1999; Letchumanan and Kodama, 
2000). There is also the possibility that firms with high environmental standards may be more 
inclined to undertake FDI to make most use of their ownership specific advantages.  
Concerning the environmental performance of Japanese firms abroad, it was found in surveys 
and case studies that they have improved in recent years, in particular after the Earth Summit 
(Amuro, 1996; Ando, 1996; Ecobusiness, 1997; Global Environmental Forum, 1996, 1997a, 
1997b, 1998, 1999, 2000; Keidanren, 1992; Letchumanan and Kodama, 2000; MITI, 2001; 
UNCTAD, 1993). These are based on the analysis of surveys and case studies of Japanese firms 
making direct investment abroad and do not perform an econometric analysis to see if there is a 
relationship with firms with high environmental performance or if they do decide to undertake 
FDI to make use of this ownership specific advantage.  
This paper will perform an econometric analysis to observe if the level of a firm’s 
environmental performance helps determine a firm’s FDI decision by focusing on the period 
after the Earth Summit. This can confirm whether Japanese firms take environmental issues 
such as sustainability into account when going abroad after the Earth Summit. The study 
includes total manufacturing industries, the construction industry, the electricity industry and 
the gas industry and to analyse it further, it divides these industries into dirty and non-dirty 
industries. 
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In order to perform a comprehensive analysis concerning firms’ FDI decision making, the 
analysis in this paper includes a number of variables to represent the characteristics of firms’ 
managerial resources, in additional to the firms’ environmental performance. When choosing 
the independent variables, it will be necessary to confirm whether the variables have sufficient 
observations. This is because the principal purpose of this analysis is to focus on the 
relationship between firms’ environmental performance and Japanese FDI decision making and 
hence it will be necessary to keep the number of observations concerning the relationship as 
large as possible in order to obtain more stable results. 
Section 2 of this paper explains the methodology that is used. The data applied and its 
descriptive statistics are explained in section 3. In section 4, the results of the analysis are 
explained and the summary of the analysis is presented in section 5. 
 
2. Methodology 
Since binary data of whether FDI was undertaken or not is used, the analysis will not use the 
normal ordinal least square analysis
1
, but a probit model will be used.  
 
Yi* ＝α＋βXi＋ui                                                          (1)                                                                                                    
 
where Yi* is an unobservable variable. It is the so-called latent variable. 
 
Yi* = {1 if Y* >0; 0 if other} 
 
Here, Yi = 1 represents when a Japanese firm has undertaken FDI and Yi = 0 means that it has 
not. Xi represents the matrix for the attributes of the ownership specific advantages. α is the 
constant, β is the vector of the parameter for each independent variable.  
 
Pi = Prob(Yi=1) = F(α＋βXi)                                                 (2)                           
 
Here, F represents the cumulative distribution function. In a probit model, standard normal 
distribution S acts as a function for F.  
                                
                                                   
1
 In a normal OLS analysis, the expectation of the estimator is higher than 1 or below 0 which will have 
no meaning as an expected value of a qualitative response model. The estimator would be unbiased but 
also heteroskedasticity so it would not be the Best Linear Unbiased Estimators (BLUE). Refer to 
Matsuura and Mckenzie (2000) for detail.  
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Pi = Prob(Yi=1) = S(α＋βXi) = 


xi
-

(1/ 2 )exp(-z2/2)dz                        (3)                 
  
Observed Yi is the variate value of the binominal process arrived from the probability of 
equation (3). Since the probability is determined by Xi and changes per trial, the likelihood 
function can be represented as follows.  
 
L = 
1Yi
Pi  


0
)1(
Yi
Pi                                                         (4)                                                                                                   
 
Here, 
 )0(1Yi
means a multiplication operation for the observation of Y i = 1(0). α and β is 
determined so that the likelihood function L is maximum through the maximum likelihood 
method
2
.  
 
3. Data Description 
The industries of the firms observed in this analysis are total manufacturing industries, the 
construction industry, the electric industry and the gas industry. These industries are further 
divided into dirty and non-dirty industries in order to analyse them in more detail. The dirty 
industries are taken from Mani and Wheeler’s (1999) dirty industry ranking and have defined 
here, the top 10 ranking industries for the overall industries, as the dirty industries. The 
categories of the different industries are taken from Nihon Keizai Shimbun’s (2000) categories 
of industry. As a result, the following industries are the dirty industries: pulp and paper industry; 
chemical industry; pharmaceutical industry; petroleum industry; rubber industry; ceramic 
industry; iron and steel industry; non-ferrous metals/metal products industry
3
.  
 
3.1. Dependent Variable: FDI 
The data used to confirm whether the analysed firms have FDI uses the total list of Kaigai 
kigyo shinshutsu (Foreign investing companies profiles) per firm series by Toyo Keizai Shinpo 
                                                   
2
 Refer to Maddala’s (1992) for more detail on the probit model. 
3
 To apply the Nihon Keizai Shimbun’s (2000) category to ISIC revision 2, the pulp and paper industry is 
341; the chemical industry is 351; the pharmaceutical industry is 352; the petroleum industry is 353; the 
rubber industry is 355; the ceramic industry is 351; the iron and steel industry is 371; and non-ferrous 
metals/metal products industry is 372 and 381. The results of the Mani and Wheeler (1999) overall dirty 
industries show the ranking of these industries in order of dirty industries as follows: iron and steel 
industry ranked No. 1; the non-ferrous metals/metal products industry is No. 2 and No. 10; the chemical 
industry is No. 3, the petroleum industry is No. 4; pharmaceutical industry is No. 7 and rubber industry is 
No. 8.  
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(2000a). The criteria for the firms in this data are if the firm has two or more companies with 
more than 20 per cent of the shares abroad. The criteria for FDI takes into consideration newly 
established, operation, investment and acquisition. In other words, if a firm has more than 20 
per cent of the shares in two or more companies and has FDI through either establishing, 
operating, investing or acquisition, it then gets a 1. In any other case, it gets a 0. Since this paper 
focuses on firm level data, the selected data set will be suitable for this analysis since there are 
sufficient observations concerning Japanese firms’ FDI and therefore the results are likely to be 
more stable.   
 
3.2. Independent Variables 
This analysis only takes into consideration the parent company in Japan. One reason for this is 
data restriction. The second reason, as Horaguchi (1992) argues, is that if one is comparing the 
average competitiveness between competing firms, and if a comparison is made of its 
managerial resources in its country of origin, a comparison can be made of its international 
competitiveness.   
In order to perform a comprehensive analysis concerning FDI decision making, this analysis 
includes variables to represent the firms’characteristics additional to their environmental 
performances. When choosing these independent variables, it will be necessary to confirm 
whether the variables have sufficient observations at a firm level
4
. Since the principal purpose 
of this analysis it to focus on the relationship between the firms’ environmental performances 
and the firms’ decision making, it will be necessary to keep the number of observations 
concerning the relationship as large as possible in order to obtain more stable results.   
Environmental Performance: The environmental performance of a firm can affect FDI 
decision-making in many ways. To improve their environmental performance, a firm may create 
better-performing or higher quality products and have higher resource productivity. As claimed 
by the Porter hypothesis, such capacity of innovation and improvement can increase 
competitiveness. This can become a managerial resource and be used as an ownership specific 
advantage to determine FDI.  
                                                   
4
 The number of observations in the total manufacturing, construction and gas and electricity industry is 
613. The number of observations in the dirty industry and non-dirty industry are, respectively, 205 and 
408. The numbers of independent variables used in these cases are 5. As a result of performing the 
Likelihood Ratio (LR) test, the equations which use the five independent variables under the number of 
observations, 613, 205 and 408, are accepted at a significant level of 1%, which means that not only the 
equations employed are correct but also the number of observations is sufficient for the econometric 
work.  
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The analysis uses the data from the Nihon Keizai Shimbun (2000) for the environmental 
performance of the Japanese firms. This firm level data of the environmental performance of 
Japanese firms uses a number of indicators to measure this. It also provides the data for firms 
from dirty industries and non-dirty industries.  
The Nihon Keizai Shimbun (2000) has performed a survey by posting questionnaires to all 
public companies and major non-public companies in the manufacturing industry and a few 
non-manufacturing industries (construction industry; electricity industry; and gas industry) from 
the beginning of October 1999 to the middle of November 1999. The sample data uses the 
effective replies from 875 firms with a reply rate of 43.9 per cent. In this study, to be able to 
compare the environmental performance of each firm, it standardises at a means of 50 and at a 
standard deviation of 10. Concerning the indexes used to assess the environmental performance 
are the following. The first is concerning the management of the total emission of industrial 
waste (TIWE). The second is concerning the total emission of industrial waste that is treated 
(TTIW). The third is the management of the total CO2 emission (CO2 EM). The fourth is 
understanding land and ground water pollution and the activities concerning environmental 
pollution prevention such as dioxin (LGWPC). Fifth, is the situation surrounding the 
outsourcing of the treatment of industrial waste and the process and setting of objectives 
concerning industrial waste reduction, including refuse disposal (IWR). The sixth is concerning 
plans to reduce CO2 emission from plants and products (CO2 ER). The seventh is concerning 
environmental accounting or a structure of cost managing environmental programmes (EA). The 
eighth is concerning the disclosure of environmental information such as statements and 
products (DES). The ninth is the implementation of a structure to deal with environmental 
issues (EMS). The tenth is the adaptation of environmentally friendly material such as the 
implementation of Life Cycle Assessment and the adaptation of green products (EFP). The 
eleventh is the cooperation and partnership with other firms and research organisations 
concerning environmental issues (EC). The twelfth is the disclosure of information concerning 
chemicals and their treatment (DCT). The thirteenth is concerning the acquirement of the ISO 
14001 certification (ISO14001). These 13 indexes are used to perform a principle components 
analysis to produce the environmental management performance (EMP). The analysis in this 
paper uses the results of the 13 indexes as well as the environmental management performance 
results.  
Size: A firm’s size can work as a FDI determinant. The larger the firm, the more dominant the 
position it has over the product market and factor of production market and also has access to 
cheaper production factor and can benefit from the scale of economy derived from large 
advertisement and mass production. Such firms would have competitive advantage compared to 
other firms not only domestically, but abroad as well (Chen, J., 1992; Grubaugh, 1987; Horst, 
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1972). Studies on the case of Japanese firms by Belderbos and Sleuwaegen (1996), Horaguchi 
(1992), Miyagi (1997) and Sekiguchi and Tanaka (1996) found to have a positive relationship. 
In the analysis in this paper, it uses the sales revenue of the parent company to represent the 
firm’s size as done by Horaguchi (1992). It uses a data source by Toyo Keizai Shinpo (2000b) 
on the Kaisha zaimu Carte (Corporate Finance Carte). The sales revenue is for 1999. For 
companies where the 1999 sales revenue was not available, the data from Yuka Shoken 
Hokokusyo for 1999 (Ministry of Finance, Japan, 1999) was used. 
‘Keiretsu’: For a Japanese firm to belong to a ‘keiretsu’, it means that it will be free from the 
restrictions of having enough liquidity for investment (Hoshi et al., 1991). If it is more difficult 
for the investor to monitor the investment made abroad than monitoring domestic investment 
and if it is more effective and cost efficient to gather information for the ‘keiretsu’ around a 
main bank, then firms that belong to a ‘keiretsu’ with a main bank will be free from the 
restrictions of having liquidity and have more possibility of undertaking FDI (Fukao et al., 
1994). This also implies that the firms which belong to a ‘keiretsu’ may attempt to internalise 
within the ‘keiretsu’ group since they can save the transaction cost such as information 
gathering and capital loan when they deal with within the ‘keiretsu’ than go through external 
markets. That is, ‘keiretsu’ represents internalisation incentive advantages as well as ownership 
specific advantages (Shah, 1997). As Fukao et al. (1994) have done, if the percentage of a firm’s 
loan is largest by the same main bank
5
 for over 3 years, then it is considered a ‘keiretsu’ of the 
bank and the firm is given a dummy variable of 1. For firms that this is not the case, gets a 
dummy variable of 0. The data source is Toyo Keizai Shinpo’s (2000c) firms’ ‘Keiretsu’ Profile 
for 1999.  
Shareholder’s Equity Ratio (SER): The shareholder’s equity ratio is also an indicator for 
access to finance. However, it is used to indicate the access to internal capital. In other words, 
the higher the net worth, the easier it is to have access to internal capital and the more likely it 
will be a factor which contributes to determining FDI. As reviewed in this paper, this was 
observed in Horaguchi’s (1992) empirical study. In the study in this paper, it will use the parent 
company’s net worth as an independent variable as Horaguchi (1992) has done. Net worth refers 
to the percentage of the shareholder’s equity of the total capital. The data source is from Toyo 
Keizai Shinpo’s (2000b) Kaisha zaimu Carte (Corporate Finance Carte) for 1999.  
Capital-Labour Ratio (CLR): The capital-labour ratio is the average of the operating tangible 
fixed assets (tangible fixed assets minus construction in process account) for the beginning and 
end of the financial year, divided by the average number of employees and directors for the 
beginning and end of the financial year. In general, if this indicator is high, it means capital 
                                                   
5
 The 6 main banks listed in the firms’ ‘keiretsu’ list of Toyo Keizai Shinpo (2000c) are, the Mitsui group, 
Mitsubishi group, Sumitomo group, Fuyo group, Sanwa group and Ikkan group.   
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intensive and if low, it means labour intensive. The data source for this is Toyo Keizai Shinpo’s 
(2000b) Kaisha zaimu Carte (Corporate Finance Carte) for 1999.  
Descriptive statistics for each independent variable for the different cases of industries (total 
manufacturing industries, construction industry, electricity industry and gas industry), dirty and 
non-dirty industries are presented in Table 1, 2 and 3
6
.  
 
Table 1. Descriptive Statistics Concerning All Industries 
Variables Obs. Mean Std. Dev. Min. Max. 
Environmental Management Performance (EMP)  613 516.2659 98.54774 362 864 
1) Total Industrial Waste Emission( TIWE) 613 50.53997 10.23101 44 81 
2) Total Treated Industrial Waste (TTIW) 613 51.25775 10.19734 41 70 
3) CO2 Emission Management (CO2 EM) 613 51.17292 10.23176 43 75 
4) Land and Ground Water Pollution  
   Control (LGWPC) 613 51.02284 9.856626 33 73 
5) Industrial Waste Reduction (IWR) 613 51.29038 10.13151 39 81 
6) CO2 Emission Reduction (CO2 ER) 613 51.5938 9.94822 39 96 
7) Environmental Accounting (EA) 613 50.45024 10.23879 42 79 
8) Disclosure of Environmental Statemen t(DES) 613 51.16313 10.48479 42 76 
9) Environmental Management Structure (EMS) 613 51.87765 9.447639 35 73 
10) Environmental Friendly Products (EFP) 613 51.06199 10.405 40 92 
11) Environmental Cooperation (EC) 613 51.23328 11.09066 44 110 
12) Disclosure of Chemical Treatment (DCT) 613 51.61338 10.02622 39 72 
13) ISO 14001 613 51.57096 9.508524 37 66 
Size 613 276798.7 617501.9 931 7525555 
Capital-Labour Ratio (CLR) 613 21587.65 27980.03 1169 253445 
Shareholder's Equity Ratio (SER) 613 42.2762 20.4397 -66.55 92.57 
Keiretsu 613 0.605220 0.489203 0 1 
 
  
                                                   
6
 The correlation of each independent variable for each case could not be found. Due to paper size 
restriction, the correlation matrix of each independent variable for each case is provided upon 
request. 
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Table 2. Descriptive Statistics Concerning Dirty Industries 
Variables Obs. Mean Std. Dev. Min. Max. 
Environmental Management Performance (EMP)  205 518.0488 87.23109 365 727 
1) Total Industrial Waste Emission (TIWE) 205 50.2 9.977622 44 81 
2) Total Treated Industrial Waste (TTIW) 205 51.89268 9.873623 41 70 
3) CO2 Emission Management (CO2 EM) 205 52.13171 10.21136 43 75 
4) Land and Ground Water Pollution  
   Control (LGWPC) 205 49.76585 9.124617 33 73 
5) Industrial Waste Reduction (IWR) 205 51.05854 9.453005 39 74 
6) CO2 Emission Reduction (CO2 ER) 205 52.25854 8.988909 39 87 
7) Environmental Accounting (EA) 205 49.77073 9.102958 42 79 
8) Disclosure of Environmental Statement (DES) 205 51.47805 10.11094 42 76 
9) Environmental Management Structure( EMS) 205 51.91707 8.639169 35 73 
10) Environmental Friendly Products (EFP) 205 50.41463 9.438074 40 79 
11) Environmental Cooperation (EC) 205 51.61951 10.60575 44 88 
12) Disclosure of Chemical Treatment (DCT) 205 53.59512 9.630272 39 72 
13) ISO 14001 205 51.3561 9.118233 37 66 
Size 205 188410.2 291504.6 2769 1918538 
Capital-Labour Ratio (CLR) 205 26583.72 25376.82 2663 239296 
Shareholder’s Equity Ratio (SER) 205 43.99985 18.73278 0.9 92.57 
Keiretsu 205 0.624390 0.485466 0 1 
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Table 3. Descriptive Statistics Concerning Non-Dirty Industries 
Variables Obs. Mean Std. Dev. Min. Max. 
Environmental Management Performance (EMP)  408 515.3701 103.86 362 864 
1) Total Industrial Waste Emission (TIWE) 408 50.71078 10.36388 44 81 
2) Total Treated Industrial Waste (TTIW) 408 50.93873 10.3534 41 70 
3) CO2 Emission Management (CO2 EM) 408 50.69118 10.22055 43 75 
4) Land and Ground Water Pollution  
   Control (LGWPC) 408 51.65441 10.15679 33 73 
5) Industrial Waste Reduction (IWR) 408 51.40686 10.46516 39 81 
6) CO2 Emission Reduction (CO2 ER) 408 51.2598 10.39141 39 96 
7) Environmental Accounting (EA) 408 50.79167 10.75884 42 79 
8) Disclosure of Environmental Statement (DES) 408 51.0049 10.67639 42 76 
9) Environmental Management Structure (EMS) 408 51.85784 9.838968 35 73 
10) Environmental Friendly Products (EFP) 408 51.38725 10.85495 40 92 
11) Environmental Cooperation (EC) 408 51.03922 11.33425 44 110 
12) Disclosure of Chemical Treatment (DCT) 408 50.61765 10.0847 39 72 
13) ISO 14001 408 51.67892 9.707888 37 66 
Size 408 321209.7 724475 931 7525555 
Capital-Labour Ratio (CLR) 408 19077.37 28905.65 1169 253445 
Shareholder’s Equity Ratio (SER) 408 41.41015 21.21495 -66.55 88.78 
Keiretsu 408 0.5955882 0.4913804 0 1 
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4. Results 
The estimated results of the probit model are presented in Table 4, 5 and 6. Table 4 shows the 
results for all industries (i.e. the total manufacturing industries, the construction industry, 
electricity industry and gas industry). Table 5 is the result for dirty industries and Table 6 for 
non-dirty industries.  
 
Table 4. All Industries (Model 1-5) 
         1   2  3  4  5  
EMP 7.9E-03 *** 
        
 
[9.2E-04] 
         TIWE 
  
2.3E-02 *** 
      
   
[6.3E-03] 
       TTIW 
    
5.5E-02 *** 
    
     
[6.9E-03] 
     CO2 EM 
      
3.1E-02 *** 
  
       
[6.7E-03] 
   LGWPC 
        
3.5E-02 *** 
         
[6.5E-03] 
 Size 5.6E-07 ** 1.4E-06 *** 9.9E-07 *** 1.3E-06 *** 1.3E-06 *** 
 
[2.4E-07] 
 
[2.2E-0]7 
 
[2.3E-07] 
 
[2.2E-07] 
 
[2.2E-07] 
 CLR -1.4E-05 *** -1.4E-05 *** -1.3E-05 *** -1.5E-05 *** -1.3E-05 *** 
 
[2.8E-06] 
 
[2.9E-06] 
 
[3.0E-06] 
 
[2.8E-06] 
 
[2.8E-06] 
 SER 5.6E-03 * 9.0E-03 *** 7.0E-03 ** 8.7E-03 *** 7.8E-03 ** 
 
[3.2E-03] 
 
[3.0E-03] 
 
[3.1E-03] 
 
[3.1E-03] 
 
[3.1E-03] 
 Keiretsu 2.2E-01 * 2.7E-01 ** 2.8E-01 ** 2.9E-01 ** 2.6E-01 ** 
 
[1.3E-01] 
 
[1.2E-01] 
 
[1.3E-01] 
 
[1.3E-01] 
 
[1.3E-01] 
 _cons -3.6E+00 *** -1.1E+00 *** -2.6E+00] *** -1.5E+00 *** -1.7E+00 *** 
 
[4.6E-01] 
 
[3.6E-01] 
 
[3.7E-01 
 
[3.7E-01] 
 
[3.6E-01] 
 Likelihood -292.0685 
 
-329.8903 
 
-301.24 
 
-324.8904 
 
-321.5865 
 Pseudo R
2
 0.2271 
 
0.127 
 
0.2028 
 
0.1402 
 
0.1489 
 LR 171.6 *** 95.96 *** 153.26 *** 105.96 *** 112.56 *** 
No. of Obs. 613   613   613   613   613   
Standard errors in parentheses. 
*** Statistically significant at 1%;** Statistically significant at 5%;* Statistically significant at 10%. 
E indicates exponential notation. 
 
26 
 
As can be seen in model 1 of the Table 4, the variable for coefficients of the independent 
variable for total manufacturing industries, the construction industry, the electricity industry and 
the gas industry has shown a significant level of 1 per cent for the environmental management 
performance which indicates the overall environmental performance. In other words, the better 
the environmental performance, the stronger the tendency of undertaking FDI. This implies that 
high environmental performance may be a strong managerial resource which firms use as an 
ownership specific advantage to determine FDI. 
 If there is a tendency for high environmental performing firms to undertake FDI, the 
environmental performance may also be transferred through FDI. This is under the assumption 
that the parent company’s environmental performance has a public nature and it is 
acknowledged by the company that the experience of operating under a strict environmental 
regulation has improved its efficiency and competitiveness and any liabilities due to 
environmental problems could affect its corporate image. Furthermore, if the host country has a 
working intellectual property rights system in place, and it has the capacity (experienced 
workers, infrastructure, related technology, etc.) to absorb the technology and know-how, there 
is the possibility of a spill over effect to the local companies and improve their environmental 
performance.  
From further observation of the establishment level environmental performance, it was found 
that the results were positive at a significant level of 1 per cent. Model 2 and Model 7 of Table 4, 
shows that for technological development to improve the environmental performance such as 
CO2 and industrial waste reduction, have a statistically significant positive effect. In other 
words, if a firm has activities and improvements in reducing industrial waste and land and 
ground water pollution, the more likely they are to undertake FDI. Again the results show that 
the firms which have goals of reducing CO2 emission and have energy conservation plans and 
endeavour in reducing CO2 have been more inclined to undertake FDI.  
Model 8 to Model 14 of Table 4 presents significant and positive results for all the 
environmental performance indexes concerning structure and systems. This means that Japanese 
firms which perform FDI are well structured and have systems to improve their environmental 
performance. These are firms that have activities concerning ISO 14001; Life Cycle Assessment 
and purchasing green; implementation of departments specialising in environmental issues; 
environment related training of staff; producing environmental statements and disclosing 
information regarding environmental issues; systems dealing with chemicals; environmental 
accounting; and cooperation with external companies and organisations on environmental 
projects.  
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Table 4. All Industries (Model 6-10) 
         6   7  8  9  10  
IWR 4.3E-02 *** 
        
 
[7.3E-03] 
         CO2 ER 
  
3.8E-02 *** 
      
   
[7.7E-03] 
       EA 
    
5.5E-02 *** 
    
     
[9.3E-03] 
     DES 
      
6.2E-02 *** 
  
       
[9.7E-03] 
   EMS 
        
4.9E-02 *** 
         
[6.8E-03] 
 Size 1.1E-06 *** 1.2E-06 *** 1.1E-06 *** 9.7E-07 *** 9.4E-07 *** 
 
[2.2E-07] 
 
[2.3E-07] 
 
[2.3E-07] 
 
[2.3E-07] 
 
[2.3E-07] 
 CLR -1.5E-05 *** -1.7E-05 *** -1.5E-05 *** -1.6E-05 *** -1.3E-05 *** 
 
[2.8E-06] 
 
[2.9E-06] 
 
[2.9E-06] 
 
[2.8E-06] 
 
[2.7E-06] 
 SER 8.2E-03 *** 8.0E-03 *** 6.5E-03 ** 8.0E-03 ** 8.1E-03 ** 
 
[3.1E-03] 
 
[3.0E-03] 
 
[3.1E-03] 
 
[3.1E-03] 
 
[3.1E-03] 
 Keiretsu 2.4E-01 * 2.7E-01 ** 3.1E-01 ** 2.7E-01 ** 2.2E-01 * 
 
[1.3E-01] 
 
[1.2E-01] 
 
[1.3E-01] 
 
[1.3E-01] 
 
[1.3E-01] 
 _cons -2.0E+00 *** -1.8E+00 *** -2.5E+00 *** -2.8E+00 *** -2.3E+00 *** 
 
[3.9E-01] 
 
[4.0E-01] 
 
[4.6E-01] 
 
[4.8E-01] 
 
[3.8E-01] 
 Likelihood -317.35507 
 
-323.74683 
 
-314.63341 
 
-309.64476 
 
-310.67081 
 Pseudo R
2 
0.1601 
 
0.1432 
 
0.1673 
 
0.1805 
 
0.1778 
 LR 121.03 *** 108.24 *** 126.47 *** 136.45 *** 134.4 *** 
No.of Obs. 613   613   613   613   613   
Standard errors in parentheses. 
*** Statistically significant at 1%;** Statistically significant at 5%;* Statistically significant at 10%. 
E indicates exponential notation. 
 
In this way, Japanese firms, which perform well in both improving their performance from a 
technological and innovative aspect and from a structural aspect to deal with environmental 
issues and create awareness, have been undertaking FDI. This may mean that they are using 
their competitive advantage of or derived from their environmental performance as a 
determining factor to undertake FDI. Considering that this study is based on the period after the 
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Earth Summit in 1999, where environmental awareness has been growing with consumers, 
Japanese firms may have been optimising their competitive advantage of their environmental 
performance through FDI.  
 
Table 4. All Industries (Model 11-14) 
       11   12  13  14  
EFP 3.5E-02 *** 
      
 
[7.4E-03] 
       EC 
  
1.3E-02 * 
    
   
[7.1E-03] 
     DCT 
    
3.4E-02 *** 
  
     
[6.5E-03] 
   ISO 14001 
      
6.4E-02 *** 
       
[7.0E-03] 
 Size 1.1E-06 *** 1.3E-06 *** 1.3E-06 *** 9.9E-07 *** 
 
[2.3E-07] 
 
[2.4E-07] 
 
[2.2E-07] 
 
[2.3E-07] 
 CLR -1.2E-05 *** -1.4E-05 *** -1.5E-05 *** -1.3E-05 *** 
 
[2.8E-06] 
 
[2.8E-06] 
 
[2.8E-06] 
 
[2.9E-06] 
 SER 7.4E-03 ** 9.6E-03 *** 7.2E-03 ** 5.9E-03 * 
 
[3.1E-03] 
 
[3.0E-03] 
 
[3.1E-03] 
 
[3.2E-03] 
 Keiretsu 2.6E-01 ** 2.5E-01 ** 2.5E-01 * 2.2E-01 * 
 
[1.2E-01] 
 
[1.2E-01] 
 
[1.3E-01] 
 
[1.3E-01] 
 _cons -1.6E+00 *** -6.7E-01 * -1.6E+00 *** -3.0E+00 *** 
 
[3.9E-01] 
 
[3.9E-01] 
 
[3.5E-01] 
 
[3.8E-01] 
 Likelihood -324.70774 
 
-334.9872 
 
-322.69617 
 
-289.61801 
 Pseudo R
2 
0.1407 
 
0.1135 
 
0.146 
 
0.2335 
 LR 106.32 *** 85.76 *** 110.35 *** 176.5 *** 
No of Obs. 613   613   613   613   
Standard errors in parentheses. 
*** Statistically significant at 1%;** Statistically significant at 5%;* Statistically significant at 10%. 
E indicates exponential notation.  
 
Concerning the independent variables other than environmental performance, the sales 
revenue used as a proxy for a firm’s size, show a significant positive relationship in all cases 
and they were at a significant level of 1 per cent for most models. This means that the larger the 
firm, the more likely that they undertake FDI. The reason may be that they are more likely to 
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have competitive advantage not only domestically, but internationally as well, due to having a 
more dominant position over the product market and production factor market, using access to 
cheaper production factors and from benefiting from the scale of economy derived from large 
advertisement and mass production. This result supports the studies on Japanese FDI by 
Belderbos and Sleuwaegen (1996), Horaguchi (1992), Miyagi (1997) and Sekiguchi and Tanaka 
(1996). This also supports the studies on FDI from other countries by Chen, J. (1992), 
Grubaugh (1987) and Horst (1972).  
Concerning the capital-labour ratio which is used as a proxy for capital intensity, was found to 
have a negative relationship at a statistically significant level of 1 per cent in all the models. 
This means that firms that undertake FDI are more inclined to be labour-intensive.  
The shareholder’s equity ratio which is used as a proxy for accessibility of internal capital, 
was found to have a positive relationship at a statistically significant level in all the models. 
Firms with a higher shareholder’s equity ratio has easier access to internal capital and is at an 
advantage when gathering capital to undertake FDI and so this result can be interpreted that it 
has supported the undertaking of FDI. This supports Horaguchi’s (1992) study on Japanese 
firms.  
The accessibility to external funds was represented by using “belonging to a ‘keiretsu ” as a 
proxy. ‘Keiretsu’ also represent internalisation incentive factors. This was also found to have a 
positive relationship at a statistically significant level of 5 per cent and 10 per cent in all the 
models. This means that companies that belong to a ‘keiretsu’ are more likely to undertake FDI, 
which supports the studies of Fukao et al. (1994) and Hoshi et al. (1991).  
Next, the same analysis was performed on the same industries dividing them into dirty and 
non-dirty industries. The results for the dirty industries are presented in Table 5. For the overall 
environmental management performance, a positive sign was found at a significant level of 1 
per cent (Model 1). Model 2 to Model 7 of Table 5, shows that for the environmental 
performance concerning technology and improvements to reduce CO2 emission and industrial 
waste, a positive and significant result was found for reduction of industrial waste and control 
of land and ground water pollution. This shows that for dirty industries, firms with higher 
environmental performance in reducing industrial waste are actively undertaking FDI. For CO 2 
emission reducing performance, both positive and negative signs were found. However, they are 
not statistically significant. For environmental performance concerning the implementation of 
structures and systems, Model 8 to Model 14 of Table 5 shows positive and significant results 
for undertaking ISO 14001; the production of environmental statements and disclosure of 
information; the implementation of departments specialising in environmental issues and 
environment related training of staff. Firms which have high performance for such indexes, 
have been more active in FDI. For environmental accounting; Life Cycle Assessment and 
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purchasing green; and systems for treating chemicals, have all shown positive signs, but were 
not statistically significant. Concerning working with external companies and organisations on 
environmental projects showed a negative sign but was not statistically significant.  
 
Table 5. Dirty Industries (Model 1-5) 
         1   2  3  4  5  
EMP 5.2E-03 *** 
        
 
[1.8E-03] 
         TIWE 
  
4.0E-02 *** 
      
   
[1.4E-02] 
       TTIW 
    
3.3E-02 ** 
    
     
[1.3E-02] 
     CO2 EM 
      
5.9E-03 
   
       
[1.2E-02] 
   LGWPC 
        
2.9E-02 ** 
         
[1.3E-02] 
 Size 5.2E-06 *** 7.5E-06 *** 6.5E-06 *** 7.7E-06 *** 7.4E-06 *** 
 
[1.7E-06] 
 
[1.5E-06] 
 
[1.6E-06] 
 
[1.6E-06] 
 
[1.5E-06] 
 CLR -1.0E-05 
 
-7.9E-06 
 
-9.1E-06 
 
-8.6E-06 
 
-8.8E-06 
 
 
[6.5E-06] 
 
[6.8E-06] 
 
[6.6E-06] 
 
[6.6E-06] 
 
[6.5E-06] 
 SER -3.4E-03 
 
-1.0E-03 
 
-3.2E-03 
 
-1.1E-03 
 
-2.4E-03 
 
 
[6.0E-03] 
 
[6.0E-03] 
 
[6.0E-03] 
 
[5.9E-03] 
 
[6.0E-03] 
 Keiretsu 1.6E-01 
 
4.8E-02 
 
1.6E-01 
 
9.3E-02 
 
6.2E-02 
 
 
[2.3E-01] 
 
[2.2E-01] 
 
[2.2E-01] 
 
[2.2E-01] 
 
[2.2E-01] 
 _cons -2.4E+00 *** -2.0E+00 *** -1.6E+00 ** -3.9E-01 
 
-1.4E+00 ** 
 
[8.8E-01] 
 
[7.8E-01] 
 
[7.0E-01] 
 
[6.9E-01] 
 
[6.8E-01] 
 Likelihood -93.125166 
 
-92.64273 
 
-94.185838 
 
-97.208039 
 
-94.632745 
 Pseudo R
2 
0.277 
 
0.2808 
 
0.2688 
 
0.2453 
 
0.2653 
 LR 71.37 *** 72.33 *** 69.24 *** 63.2 *** 68.35 *** 
No.of Obs. 205   205   205   205   205   
Standard errors in parentheses. 
*** Statistically significant at 1%;** Statistically significant at 5%;* Statistically significant at 10%. 
E indicates exponential notation.  
 
From these results, it was found that dirty industries with overall high environmental 
performance are inclined to perform FDI. This may be due to dirty industries, which may be 
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seen to be related to environmental degradation, are more vulnerable to the target of public 
concern on environmental issues and have been actively improving on their environmental 
performance. The evidence that dirty industries with high environmental performance are 
inclined to perform FDI may imply that dirty industries are likely to make use of their 
competitive advantage gained through their environmental performance by undertaking FDI.  
 
Table 5. Dirty Industries (Model 6-10) 
         6   7  8  9  10  
IWR 6.3E-02 *** 
        
 
[1.7E-02] 
         CO2 ER 
  
-3.5E-03 
       
   
[1.4E-02] 
       EA 
    
1.4E-02 
     
     
[1.5E-02] 
     DES 
      
4.8E-02 ** 
  
       
[1.9E-02] 
   EMS 
        
2.4E-02 * 
         
[1.4E-02] 
 Size 6.2E-06 *** 8.1E-06 *** 7.5E-06 *** 6.1E-06 *** 6.9E-06 *** 
 
[1.6E-06] 
 
[1.6E-06] 
 
[1.6E-06] 
 
[1.6E-06] 
 
[1.6E-06] 
 CLR -1.0E-05 
 
-8.5E-06 
 
-9.4E-06 
 
-9.7E-06 
 
-9.7E-06 
 
 
[6.7E-06] 
 
[6.7E-06] 
 
[6.7E-06] 
 
[6.6E-06] 
 
[6.5E-06] 
 SER -4.2E-03 
 
-1.2E-03 
 
-1.9E-03 
 
-7.3E-04 
 
-2.5E-03 
 
 
[6.2E-03] 
 
[5.9E-03] 
 
[5.9E-03] 
 
[5.9E-03] 
 
[6.0E-03] 
 Keiretsu 1.7E-01 
 
9.2E-02 
 
1.2E-01 
 
2.2E-01 
 
1.6E-01 
 
 
[2.3E-01] 
 
[2.2E-01] 
 
[2.2E-01] 
 
[2.3E-01] 
 
[2.2E-01] 
 _cons -2.9E+00 *** 4.6E-02 
 
-7.1E-01 
 
-2.3E+00 ** -1.2E+00 * 
 
[8.3E-01] 
 
[7.7E-01] 
 
[7.7E-01] 
 
[9.5E-01] 
 
[7.3E-01] 
 Likelihood -88.942783 
 
-97.300974 
 
-96.921081 
 
-93.635568 
 
-95.749119 
 Pseudo R
2 
0.3095 
 
0.2446 
 
0.2476 
 
0.2731 
 
0.2567 
 LR 79.73 *** 63.01 *** 63.77 *** 70.34 *** 66.12 *** 
No of Obs. 205   205   205   205   205   
Standard errors in parentheses. 
*** Statistically significant at 1%;** Statistically significant at 5%;* Statistically significant at 10%. 
E indicates exponential notation.  
 
32 
 
Results for the other independent variables apart from environmental performance, showed 
that a firm’s size had a positive and a significant result at 1 per cent for all models. This is the 
same result as for all industries. The capital-labour ratios had a negative sign but not at a 
significant level for most of the models. For shareholder’s equity ratios, they showed a negative 
sign for all of the models but were not at a significant level for any of the models. Concerning 
‘keiretsu’, it had a positive sign for all of the models but none of the results were at a significant 
level.  
 
Table 5: Dirty Industries (Model 11-14) 
       11   12  13  14  
EFP 2.6E-02 
       
 
[1.6E-02] 
       EC 
  
-4.6E-03 
     
   
[1.3E-02] 
     DCT 
    
6.6E-03 
   
     
[1.2E-02] 
   ISO 14001 
      
3.7E-02 *** 
       
[1.4E-02] 
 Size 7.2E-06 *** 8.3E-06 *** 7.7E-06 *** 6.1E-06 *** 
 
[1.5E-06] 
 
[1.7E-06] 
 
[1.6E-06] 
 
[1.6E-06] 
 CLR -6.2E-06 
 
-8.6E-06 
 
-9.1E-06 
 
-1.1E-05 * 
 
[6.9E-06] 
 
[6.6E-06] 
 
[6.6E-06] 
 
[6.6E-06] 
 SER -2.3E-03 
 
-1.2E-03 
 
-1.5E-03 
 
-3.3E-03 
 
 
[5.9E-03] 
 
[5.9E-03] 
 
[5.9E-03] 
 
[6.0E-03] 
 Keiretsu 1.3E-01 
 
9.8E-02 
 
9.4E-02 
 
1.4E-01 
 
 
[2.2E-01] 
 
[2.2E-01] 
 
[2.2E-01] 
 
[2.2E-01] 
 _cons -1.3E+00 
 
9.0E-02 
 
-4.1E-01 
 
-1.7E+00 ** 
 
[8.3E-01] 
 
[7.1E-01] 
 
[6.6E-01] 
 
[7.1E-01] 
 Likelihood -95.931963 
 
-97.271185 
 
-97.173227 
 
-93.833858 
 Pseudo R
2 
0.2552 
 
0.2448 
 
0.2456 
 
0.2715 
 LR 65.75 *** 63.07 *** 63.27 *** 69.95 *** 
No of Obs. 205   205   205   205   
Standard errors in parentheses. 
*** Statistically significant at 1%;** Statistically significant at 5%;* Statistically significant at 10%. 
E indicates exponential notation. 
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Concerning the analysis on non-dirty industries, a positive and statistically significant at 1 per 
cent result was found for the environmental management performance as presented in Model 1 
for Table 6. For individual environmental performance, Model 2 through Model 7 in Table 6 
shows a significant result for all cases for technological improvements and innovation to 
improve environmental performance in reducing CO2 emission, industrial waste and in 
controlling land and ground water pollution. Concerning the implementation of structures and 
systems to improve environmental performance as presented in Model 8 through Model 14 of 
Table 6, a positive relationship was found at a significant level of 1 per cent for environmental 
accounting; the production of environmental statements and disclosure of information; the 
implementation of departments specialising in environmental issues and environment related 
training of staff; Life Cycle Assessment and purchasing green; systems for treating chemicals; 
and implementation of ISO 14001.  
From these results, it was found that non-dirty industries with high environmental 
performance are inclined to perform FDI. It may be that non-dirty industries are more likely to 
make use of their competitive advantage gained through their environmental performance 
through FDI. Japanese FDI of non-dirty industries mainly consists of the automobile industry, 
the electronic industry and the machinery industry and there are many well-known 
multinational corporations in these industries. These firms are highly visible and would be 
expected to be responsible toward society by meeting environmental standards. These results 
may be reflecting the response of the FDI firms towards the environmental movements which 
have been particularly active since the Earth Summit. Maintaining a high standard of 
environmental performance may be one of the strategies of Japanese FDI of non-dirty industries 
as well as for Japanese FDI of dirty industries. This may also mean that there is the possibility 
that these non-dirty industries will have a positive effect on the environmental performance of 
the host country. 
For the other indicators, in the case of non-dirty industries, a positive result at a significant 
level of 1 per cent was found in almost all models concerning the firm’s size. The capital-labour 
ratio showed a negative and significant result at 1 per cent for all models. The shareholder ’s 
equity had a positive and significant result at 1 per cent for all models, and belonging to a 
‘keiretsu’ had also shown a positive and significant result for most of the models. These results 
were similar to the results of the models on total manufacturing industries, the construction 
industry, the electricity industry and the gas industry. 
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Table 6: Non-Dirty Industries (Model 1-5) 
         1   2  3  4  5  
EMP 7.4E-03 *** 
        
 
[1.2E-03] 
         TIWE 
  
1.5E-02 ** 
      
   
[7.6E-03] 
       TTIW 
    
5.1E-02 *** 
    
     
[8.8E-03] 
     CO2 EM 
      
3.7E-02 *** 
  
       
[9.4E-03] 
   LGWPC 
        
2.9E-02 *** 
         
[8.0E-03] 
 Size 7.7E-07 ** 1.7E-06 *** 1.2E-06 *** 1.5E-06 *** 1.5E-06 *** 
 
[3.3E-07] 
 
[3.1E-07] 
 
[3.1E-07] 
 
[3.1E-07] 
 
[3.0E-07] 
 CLR -2.1E-05 *** -2.6E-05 *** -2.0E-05 *** -2.5E-05 *** -2.3E-05 *** 
 
[4.8E-06] 
 
[5.1E-06] 
 
[5.1E-06] 
 
[5.0E-06] 
 
[5.0E-06] 
 SER 1.2E-02 *** 1.6E-02 *** 1.4E-02 *** 1.5E-02 *** 1.4E-02 *** 
 
[4.2E-03] 
 
[4.0E-03] 
 
[4.1E-03] 
 
[4.1E-03] 
 
[4.1E-03] 
 Keiretsu 2.5E-01 
 
3.6E-01 ** 3.2E-01 * 3.8E-01 ** 3.4E-01 ** 
 
[1.7E-01] 
 
[1.7E-01] 
 
[1.7E-01] 
 
[1.7E-01] 
 
[1.7E-01] 
 _cons -3.5E+00 *** -9.7E-01 ** -2.6E+00 *** -2.0E+00 *** -1.6E+00 *** 
 
[5.7E-01] 
 
[4.4E-01] 
 
[4.7E-01] 
 
[5.0E-01] 
 
[4.5E-01] 
 Likelihood -184.22753 
 
-206.20833 
 
-189.22675 
 
-199.54752 
 
-201.40624 
 Pseudo R
2 
0.2598 
 
0.1715 
 
0.2397 
 
0.1983 
 
0.1908 
 LR 129.33 *** 85.37 *** 119.33 *** 98.69 *** 94.97 *** 
No of Obs. 408   408   408   408   408   
Standard errors in parentheses. 
*** Statistically significant at 1%;** Statistically significant at 5%;* Statistically significant at 10%. 
E indicates exponential notation. 
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Table 6: Non-Dirty Industries (Model 6-10) 
         6   7  8  9  10  
IWR 3.1E-02 *** 
        
 
[8.7E-03] 
         CO2 ER 
  
4.4E-02 *** 
      
   
[1.0E-02] 
       EA 
    
7.3E-02 *** 
    
     
[1.4E-02] 
     DES 
      
5.8E-02 *** 
  
       
[1.3E-02] 
   EMS 
        
4.8E-02 *** 
         
[8.6E-03] 
 Size 1.5E-06 *** 1.4E-06 *** 1.1E-06 *** 1.3E-06 *** 1.1E-06 *** 
 
[3.1E-07] 
 
[3.2E-07] 
 
[3.1E-07] 
 
[3.2E-07] 
 
[3.1E-07] 
 CLR -2.5E-05 *** -2.7E-05 *** -2.4E-05 *** -2.8E-05 *** -2.1E-05 *** 
 
[5.0E-06] 
 
[5.1E-06] 
 
[4.8E-06] 
 
[5.2E-06] 
 
[4.7E-06] 
 SER 1.6E-02 *** 1.4E-02 *** 1.3E-02 *** 1.4E-02 *** 1.4E-02 *** 
 
[4.1E-03] 
 
[4.0E-03] 
 
[4.1E-03] 
 
[4.1E-03] 
 
[4.1E-03] 
 Keiretsu 3.2E-01 * 3.7E-01 ** 3.7E-01 ** 2.8E-01 * 2.1E-01 
 
 
[1.7E-01] 
 
[1.7E-01] 
 
[1.7E-01] 
 
[1.7E-01] 
 
[1.7E-01] 
 _cons -1.7E+00 *** -2.2E+00 *** -3.5E+00 *** -2.8E+00 *** -2.4E+00 *** 
 
[4.7E-01] 
 
[5.2E-01] 
 
[6.9E-01] 
 
[6.1E-01] 
 
[4.7E-01] 
 Likelihood -201.28842 
 
-198.24984 
 
-189.93957 
 
-194.76486 
 
-192.15559 
 Pseudo R
2 
0.1913 
 
0.2035 
 
0.2369 
 
0.2175 
 
0.228 
 LR 95.21 *** 101.29 *** 117.91 *** 108.26 *** 113.47 *** 
No of Obs. 408   408   408   408   408   
Standard errors in parentheses. 
*** Statistically significant at 1%;** Statistically significant at 5%;* Statistically significant at 10%. 
E indicates exponential notation. 
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Table 6: Non-Dirty Industries (Model 11-14) 
     11   12   13  14  
EFP 3.2E-02 *** 
      
 
[9.1E-03] 
       EC 
  
4.1E-03 
     
   
[9.7E-03] 
     DCT 
    
3.5E-02 *** 
  
     
[8.9E-03] 
   ISO 14001 
      
6.2E-02 *** 
       
[8.8E-03] 
 Size 1.4E-06 *** 1.7E-06 *** 1.5E-06 *** 1.1E-06 *** 
 
[3.2E-07] 
 
[3.4E-07] 
 
[3.1E-07] 
 
[3.1E-07] 
 CLR -2.4E-05 *** -2.6E-05 *** -2.5E-05 *** -1.8E-05 *** 
 
[5.1E-06] 
 
[5.1E-06] 
 
[5.0E-06] 
 
[4.7E-06] 
 SER 1.4E-02 *** 1.7E-02 *** 1.4E-02 *** 1.1E-02 *** 
 
[4.1E-03] 
 
[4.0E-03] 
 
[4.1E-03] 
 
[4.2E-03] 
 Keiretsu 3.1E-01 * 3.6E-01 ** 3.2E-01 * 2.4E-01 
 
 
[1.7E-01] 
 
[1.7E-01] 
 
[1.7E-01] 
 
[1.7E-01] 
 _cons -1.7E+00 *** -4.4E-01 
 
-1.8E+00 *** -3.0E+00 *** 
 
[4.7E-01] 
 
[5.1E-01] 
 
[4.6E-01] 
 
[4.7E-01] 
 Likelihood -201.46278 
 
-208.17987 
 
-199.87934 
 
-181.52422 
 Pseudo R
2 
0.1906 
 
0.1636 
 
0.1969 
 
0.2707 
 LR 94.86 *** 81.43 *** 98.03 *** 134.74 *** 
No of Obs. 408   408   408   408   
Standard errors in parentheses. 
*** Statistically significant at 1%;** Statistically significant at 5%;* Statistically significant at 10%. 
E indicates exponential notatio.  
 
5. Conclusion 
Taking into consideration the visibility of FDI firms and the risk of liability from an 
environmental problem and the efficiency of the adaptation of a global standard technology, 
there is a significant possibility of FDI firms having a high standard of environmental 
performance. Firms with high environmental performance can take advantage of this 
managerial resource, which may be its unique competitive advantage compared to other firms.  
This paper has performed an analysis on whether firms with a high level of environmental 
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performance do undertake FDI and make use of their ownership specific advantages derived 
from their environmental performance. In this study, the probit model, which is most effective 
when binary data are being applied for the qualitative response model in the analysis. As a result, 
it was found that Japanese firms for total manufacturing industries, the construction industry, 
the electricity industry and the gas industry with high overall environmental performance had a 
tendency to undertake FDI. It was also found that firms with high environmental performance in 
the following indexes also have a tendency to undertake FDI: improve technology and 
innovation to reduce CO2 emission, industrial waste and land and ground water pollution; high 
performance in environmental accounting; producing environmental statements and disclosure 
of information; implementing departments specialising in environmental issues and 
environment related training of staff; have Life Cycle Assessment and purchasing green; 
environmental cooperation; have systems to treat chemicals; and implementing structures and 
systems to improve the environmental performance such as ISO 14001. This may mean that 
Japanese firms from total manufacturing industries, the construction industry, the electricity 
industry and the gas industry take into consideration their environmental performance in these 
areas which may be seen as ownership specific advantages which influence their decisions to 
undertake FDI.  
Furthermore, in the analysis which divides these industries to dirty and non-dirty industries, 
almost the same results were observed for Japanese firms in the non-dirty industries. For dirty 
industries, it was found that Japanese firms with high environmental performance in the 
following areas were actively undertaking FDI: improvements in technology and innovation to 
reduce industrial waste and control land and water pollution; producing environmental 
statements and disclosure of information; implementing departments specialising in 
environmental issues and environment related training of staff; and implementation of systems 
to improve environmental performance such as the ISO 14001. The other environmental 
performance indexes had also shown a positive sign in most cases, but were not at a significant 
level.  
Overall, for both dirty and non-dirty industries, firms with high environmental performance in 
improving technology and innovation and implementing structures and systems were found to 
be active in undertaking FDI. In other words, the results imply that there is the possibility that in 
both industries, environmental performance may have been used as an ownership specific 
advantage to determine FDI. This tendency was shown stronger in non-dirty industries 
compared to dirty industries, in this analysis.  
With firms with high environmental performance at the parent or head company being 
inclined to undertake FDI, there is the possibility of the environmental performance being 
transferred to the host country. This is under the assumption that the parent company’s 
38 
 
environmental performance has a public nature and it is acknowledged by the company that the 
experience of operating under a strict environmental regulation has improved its efficiency and 
competitiveness and any liabilities due to environmental problems could be extremely 
damaging. Furthermore, if the host country has a working intellectual property rights system in 
place, and it has the capacity (experienced workers, infrastructure, related technology, etc.) to 
absorb the technology and know-how, there is the possibility of a spillover effect to the local 
companies and improve their environmental performance. 
The results of this analysis, performed using data of 1999, which is after the Earth Summit, 
imply that global environmental awareness has been growing and Japanese firms have been 
making efforts to respond to this, as well as the possibility of their environmental performance 
becoming an ownership specific advantage which have supported their undertaking of FDI.  
The above results suggest some policy implications which can be applied to both firms and 
host countries. Concerning firms, it may be effective for firms with ambitions to undertake or 
expand FDI to incorporate environmental strategies. For example, ISO 14001 acquisition or 
dealing with Life Cycle Assessment can help improve the firms’ corporate image for consumers, 
financiers and investors. To have advanced environmental related technologies may enable 
firms to respond flexibly to stringent environmental regulations and to gain a first mover 
advantage in the market, as the Porter hypothesis suggests. Concerning policy implications for 
host countries, if the host countries are keen for the local companies to gain a spillover effect 
and improve their environmental performance, the host countries would need to have a working 
intellectual property rights system. Furthermore they will need to improve the capacity 
(experienced workers, infrastructure, related technology, etc.) to absorb the technology and 
know-how. 
In addition to the environmental performance, this paper has found that Japanese FDI 
decision-making was affected by the firm’s size, capital-labour, sharehold’s equity ratio and 
belonging to a ‘keiretsu’. This implies that the decisions of Japanese FDI were affected by 
ownership specific advantages and internalisation incentive advantages. 
The industries that were focused on in the analysis of this paper were total manufacturing 
industries, the construction industry, electricity industry and gas industry. These were further 
analysed by identifying them as either dirty or non-dirty industries. This analysis could be 
further performed on each of the industries. Further research can also be done by focusing on 
the different regions as host countries or developed and developing countries as host countries 
to analyse the relationship between a firm’s environmental performance and its undertaking of 
FDI. Furthermore, this analysis focuses on FDI by Japanese firms. An interesting extension 
would be to compare the results for Japanese FDI with other countries by targeting FDI by other 
developed countries and FDI by countries such as the NIEs which are active in FDI.  
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